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THE THERAPY OF CARDIAC INSUE‘NCIENGY WITH CONVALLATOXIN
l ?ollowing is the translatlan of an arfiele by Ve Lo
Chernov entitleﬁ “Lecheniye Serdechn@y Nedastatachnost;

 f' Kenvallotohsinam“ (English version above) in
Terapevtic&ewkiy Avichiv {(Therapeutic Archl vea), Vol. 32,
Ho. 5, Esgcgw 1960, pages 26-34)_7.
' PFrom éﬁé)héapital of propedeutic therapy'(ﬁead -
Docent V.il.‘Chernov} of the therapéutic.faeulty of |
L'vov Medlca1~lnst1tut | | | ” ‘

In recent years-many glycasides i, .}gwg~a}~ witﬂ a |

strophanthinmllke effect have been propesed for the

: treatmenu of cardiac inSuifﬁcienay (eryside / car&xac
gﬁycesi&e isolated from Erys imum eanescens 7, erysimin
corglyuon.[’glycosi&e‘fram Convallaria majalis, etci7).
ihﬂthe‘publiéatiéng‘of D, D, Yablokov and A, M. Voronov,
D. D. Yablokov, M. L. Shubov, I. I. Sivkov, V. E.
Golavskiy ar& G G. Bad&lyan 8, good therapeutic effect
of these agenis is noted. However, in evawuatlng the
tharaneutic effeﬂt of new g1y0681deq theJ are not alwavs

| abiectlvely compared with strophanthin.‘ Neverthéless,

the comparative churacterxstics are,lmpartant so as to

be able to take into considara ion tha aetual signlficanu1
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of the preparations beins vroposed, to assure the Leqﬁ

gelection of them for the treatment of cardicovascular

; 0T e oy ey e Y 2t 5
he P. Fomerantsev, V. L. Chemov, V.

Vaailenko and V., N. Vino snd others).

Of the wvariocus convallay preparations used for

R PR PSP S 5 .
tment the crystalline gl

shtention: this was oblained

flowers and Jeﬂ*Jslof the plant of the same name., In

its chém?cal cnar seristics, which were given by

N . " Yo & R . M {! o . 4 i"t

to strophanthin but is ﬂxﬁﬁmnguishe@ Trom 1t by augay
. PR . .
residtie. Lutenbach and de Luneau {we are gquoting from
Durﬁch) isclated K~str0ﬁhavﬁh1uln from convallatoxin.

Baker, the therapeutic effect of convalla-

ok
“3

JQ.C\ ing

toxin iz about the same as the effect of strovhanithin,

The activity of convallatoxin, which 8 been made

LR
" B

clear in experiments on frogs, amounts to

3,000,000~3%,505,000 FD per gram ascocording to the daia

of Fromhers and Welse It haes been debterminad that on

IS

araa of convallatoexin containg 75,000 frog wnits or about
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were givén hormone therapy simultanecusly with the

Cemmvallatoxin (ACTH, lesa often cortisone), pyramidon,
ga@iw.,&alieyla%%g etn. The civoulatory insufficiency
in 30 petients was complicated by auriculer fibrillation;

by incomplete AV,

x

in four, by extrasymﬁ&la&;'im four,
block; in cﬁ%; by a complete bloek; and in two patients,
by parorysmal tachycardia. |

In 21l patients; befors and after trentnent, and in
mamy‘&uriﬁg;ﬁreatm@mt eansidﬁfation,waa given to the
freguency and rete @f‘eardia& cﬁntramtimhsg_th@'numbgf

of respiretions, the percussion and sugscuitatory data

of the liver, the arterial and venous pregsure, the

size
cireuletion time, the electrocerdicgraphic data,

N

oseillofraphy, b&lliﬁﬁ@@araibgrapﬁy and Tluoroscobys
Gﬁnvaliatuxim wae given intravenously in 1015
cuble centimeters of 40 p@rc@mﬁ glunoge ﬂmluﬁidn in a dose
of 0,15 milligrem snd ocessionslly, in a dome of O.1
wiliigran twice & day. We were sonvinced of the
expediency of glving the iﬁjé@tésm twice in studying the
therapeubic effectivensss of other glycosides alsg =-
gitrophanthin, corglycon &mﬁ p@wiplmcim; It should bhe

xept in mind thet individusl seneitivity of the patients

to glycosides is differventi therefore, considsrable

of the heart and lungs, the Z24-hour diuresis, body weight,:

* s T N - ¢
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caution is needed in the &osage} In order to aveid any
side-effects it is best to begin treatment with 2 sub-
. threshold therapsutic and supportive dose., In 1936,
Edens and Auer in 1938 found the basic principle of
strophanthin treatment: the more severe the decompensation
the smaller the dose of the preparation should be., Our
8 large number of cardiac
many years of observation of patients showed that the
double injection of glycosides during the day more
rapidly eliminates theigkdesompensati@n. Th@reby,.the
treatment pericd is conaiderably shortened compared with

s single injection of the preparation. As a result, the

possibility has been created of : shifting over

to the ordinary definitive stage of digitalis treastment.
'camgaratively more guickly. The double injecticn'of
glycosides, by givirg a more rapid %h@rapéuxic effect,
gt the ssme time reduces the ﬁossibility of the appearance
of toxic properties of the preparation,
¥e are presenting an observation as an example,
Patient Kh, age 32, was admitted to the hospital
in a serious condition. He complained of constant
shortness of breath, palpitation, coughi he had pedal
edema, and his abdomen was enlarged., &% the age of 28
he had had rheumatic polyarthritis after & sore throat,.

Ocecaaionally he noted shoriness of breath which

s o Ao o -
A r————y,

L T S
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»circulatlon time wo.a 25 geconds, Gu the oscillagram there

. accar&;nm‘to Brovn, The patient was d&Scharged in goo&

processes in the myocardium under the {nfluence of the

ot P . N 4 . AR AT e

aver-tﬁe‘course of five days in the same dcoses, and there
was no difference found by cémgarisan with convallstoxin,
Subsequent injection of convallatoxin for five days . E
producad'a &efiﬁiﬁe improvement in the patient's condition.
The shertneaa of %reath dlaapyaare& (thﬁ number of
respiratlons wes 18 per mimute), as did alaa the edema,
stasms in the 1nngs the palniﬁation stopped; sleep
_becane quiet° the pulse was 60 beats s minute at rest and
arrhythmic, The liver was enlargaﬁ by anlv twa centimeter$;r
The venous pressure was 130 millimeters of water. The
were dafxnite asaillatlons up to one cenﬁlmﬁte The :
ballistacardmogram ehowe& first degree dmsturbance
condition, ) |

In this caﬁé the uséief convallatoxin eliminated
the severe: form Of. decompensation, The rapid and gquite
definite th@rapauﬁlm effect is explaime& by the fact
that‘there was 1o marked ehanga in the gardlac muscle in

this patlenu, With the improvement of the metabolic

glyceside the functional cepacity of the musclé was
improved (Pig. 1), | |

. The expediency Gf repeated intravencus injections
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Regults of Corvallatoxin end Sirophanthin Troaitment of Patent!

uhilis eirclesn with the arrous reprasent comvalletoxin; the

shits with the klack cireles, K~strophenthin; the bleck cireles,

L mersalvl.

Shewn are the cseillogianm, electrocardiogrem (in thres

i lendsz), ballistooardiogram with P wave suporposed, &nd the elestro~
&phygmagr&m.

A% left, befurs treatment., On zha right, affer tresiment,
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condition with constant dvspnes, Cyancsis, adans of the

1Tower exhbremities, stasils in the lungs and liver

= s 2 . N iy A& ey o e o o1
Yeray examination: transverse diameter of

18.5% cantimeters,

On

auricular Tibrillation was noted with a pulss rate of
100 peabs @ mimmte, On the oseillogram -- Mx was 1755
Mn e 120% the oscilletions were up to 0.8 ¢ ontlm eI,
there was a
decrease in the size of
Lex, talls L waves, and

cevern 4 ava of

ant g nohab
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at rest. On the fajmr't

of chronic myvoeardial isch
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there wesereduced waves in the systolic conplex and

reduced dinstolic L waves (Big. 2).

o in the case of the previous oatient, convallatoxin ¢
i & -4

shoved & dlu@Lhct subjective and clinical iIm provement,

However, the pallistocardiograsiiic, b]ecto nardlog*f phie

and oscillogranhic inveshigations ghowed pronounced myoc-'

nees in the patient, & ehronle coronary

in connection wiﬁh arteriosclerotic nyo-~

cardi&l fibrosis and‘co@olary sclerosis.
study of the effect of convallatoxin on the

s

strioventricular conduction is of elinical interest,

}_!.

Deloved conduction serves ob an indication for reducing

the dosaoe of the preparmtiem in order to avold purt

3

4-Y¥ block, whereby treatment has to ne gtonped; this is

esxtremaly undeairable fox §at'wﬂta with zeverc cardiac

Partisl A~V blu““ san be the result of

3

coronary insufficlency and sherefore of poor natrition
of the conduction systen of the heart. In these CANES,
t*w flycosides, by contributing to the eliminetiocn of
coriine insulficiency, can simultaneo usly eliminate the
conduction disturbance., A conclusion of'this kind has
been confirmed hy cheervations on two patients with

cevere decompensation against the backeground of an

~active rheumatic process, complicated by mitral-aortic

7

1L e
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, Fig. 2, Resulls of Cowvallatodin and Strophanthin Treaimend of
i Patient Ye,

: The key 38 the zane as for Fig. 1.

i Shown are oseillograwm, slectroosrdiogram (im thre

t gardiogram with P wave supsrpussd, and electvosvhypmogrss,

i .

% Op the left, before tremiment; on the right, afier 4reaiment.

Snapie,

3.

—
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inﬁol#e@ent of-%he cardiac valves. Treatment of these
patienﬁs with cortisone énd<canvallatexin contributes to
the restorstion of the disturbed conduchion, as a resulid
of which,;hé patient's condition notably improved.

' Thé.ﬁitua%i¢n is 'different when partinl A-¥ block
hag been aemﬂnﬁtra%ﬁé against the background of a burnedm

out rheumatia process, an eylating valve defecu and severe

decompenaatlon. In such casag, it is batter to prescribe

ordinary doses of strophanthin (A. M. Sigal) or, in our
apinioq, convallatayinm- These preparations, without

aﬂg“avating the partial A~V block, sre capable of bwznglng%

,the patient out of tha state of deaompeﬁmatign w1th

preservaﬁlun of the coa%racnile proeperties of the cardiae

PSR

¥e are prasenﬁiﬁg a'ease &iaﬁery as sn example,
Potient Sh,g'age.ZI}' ¢linical diagnosisi mitrale
asortic valve deféct, Cireuwlatory disturbance, IIB-III,

somnlalnud of congtant dyspnea, pains in the cardiac

: regi@n5 atsacks Of palpitation and eéemm. Iin recent

years, he nhad been frequently treated in the hospital
for cardiac decompensation.

On objective exam&natlon the Pollewing wers found :
the heart wsa enlarged to the left by 3.) cen+1m tﬁrs,

its diemeter was 17 cémtimetera¢ Over the cardiac. apex
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iz, 5. Results of Cowvelinfouin and Strevhearihin Treatment of Patlent
&, The key is ihe sape as for Pig. 1. Shoun ave dhe oatiliogron,
slestresardiogran (with tires lendal, ballietosavdiegrem with P wave
guperpesed, snd slsatresphypmogran. E

2

Om the left, befere trentuent; en the zight, after treatmont.

SR, / é‘? e
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was directed to the slowing of the cardisec rate even two
to three minutes sfter the intravenous injection of
convellatoxin, Lengthening of the H-R varied snd
depended on the original condition of the cardisc mugcle,
Convallatoxin, like strophanthin, did not exert any
influence on the duration of the Pug interval, which
is an advantage of these preparations over digitalis.

The injection of convalliatoxin usually produced
a shortening of the Q-T-intborval and a corresponding
reduction of the.systulic index, Thaég ¢hanges should
be regarded as signs of & favarabia,infiu@nce'of the
preparaticn on the contractile pvower of the cardiae
muscle, particularly on my8+0 Simultaneously with
the shortehing of systole diastole was Jengthened
becauze Qf the lengthening in the T-P segmént, Convallaw
toxin did not exert any noticeable affect cn the E, R,
QRS waves, On some of the electrocardiograns following
convallatoxin treatment a hitherto deprassed {below
the isoelectric line) S-T interval became more positive,
and & previously indefinite T wave agpeared; sometimes
there was a ghift of it from negative to positive,
However, we could not find any regulay changes in the
T wave, The conglomeration of changes on the

electrocardiogran (rate, conduction, position of the

L PR

e
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termlnal portien of the ventricular camplex) can .

character;za aﬁnvallatox n as a“glyaasi&a mlmllar to
str@ﬂhaﬂ+hin, |

Making extanslve uge of ﬁhe re mdln%$ of & balliﬁ%mnwﬁﬁ
g?a@h with an. eleptrem&g&a*ic feeler in our obs ervatlons,
we took intg consiagrathn the merits and defects of this
method, ba,ni%m@@m *‘amiﬁting the z«emrdiné of
vgr¢ous db tur?aﬁces in The vorg of the cardiac mun&le,.
 “anﬂ not ﬁhG% the anatomisc natura of these dlsturbwnces,
The defect of the method is also tha fact that in the
ame patient e balligtoearﬁicgfam has to be recorded
sevefalltﬁmesyin order %o draw CDnGluﬁlQﬁS on the basi& '
of fepeate& uniform'reuults (ﬁtarr‘ KQd,jssz and |
vcza:nékj, Therefore, it should be regarded only as a
valuable element in the compreﬁénﬁive investigation of -
cardiaec paﬁiantsaﬂ

Obaervati&mé'have ghown that in those cases where
the @lectroﬂawaiepranhv revealed signs of involvement or
 hypoxia of the myacardium wsually varlous disturbances
' in the ballistic curves were recorded om the ballisto-
cardiograms. The most frequent type of change was an
increase in the height of the L and H wavea, a reduction
in the ampllitude 0% the § wave snd an uaance of the ‘I

wave, Thus, in the case ¢f bic&spid valve defacis $all L.
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and ther dlasgtoclic W&VPS were found (sométlmes M) ag well
as a graat amplitvﬁé of the H waves, which at times
assumed & biphasic character,

| In th@ case of a@rtic ingufficlency with decompensat-
ion tallfﬁlastal%a WEVEs thh an iﬁmef¢a1tn ﬁpgomgley
were recai&@&.. ih patlants with aﬁricular flbrxllation
the indti al part of the systolic cawmx not 1mc‘om&ﬁonlv
wag-chamgéd in an indefinite mannexr,
" In 33 of owr patients before treatment the balllsto~
cardiograms showe&’ﬁh;rdmtawf@urth degree disturbances
‘accofaing to?ﬁ%own. After ﬁreatméntg they remained -
befefe.: ”he 3¢ Were pﬂaple who had been sick a icng tmme,
wiéh're@aated hiatories of ﬁaeamﬁam%ationa a%hay wers

‘ d;ﬁcbarged from the hogplta& 1mpwavpd or without aﬁy

effect, In the remaining 2% patients  Whe were given ™

baillateoarélogr@ohlc exsminations changes of second-
and~-third degrae\war@ noted, The effective treatmant
restored the normal picture in 19 patients, In this
vgyoup, th@,&mr&tibn f the disease was QOMPQTQ?iVQiF
ém&ll, and &écamﬁensatimn was noted only 3are&y~1n the
‘past. ‘v I ;;

The results c treatment of 58 ?a@ienﬁs with

coﬁvailatoxim»wgra the following. Of 32 patients with

decompensstion of the IIB degree a considerable
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and osomllegraphv, meking it pomeible to judge the

trestment results more objectively, are of importance,

-

Tiistoosrd Lograms

Chengez in the slectrocar '5agw@mg nnd ba.
regularly refiect %haﬂp&th 1{ gical prm%&gw@ﬁ"and
functional disturbances in the h‘%?t mv the‘ﬁyﬁﬁen&s of
circulat@ry‘anuffiwi@nmy and gfaphic<m¢y demonstrate
the chlanges which ccour as the'régult of tw&ﬁﬁmentg

4. Clinical observsblons méke it possible 1o

conasider wua+,cmmvallaﬁ@ximg like gﬁrophanthiny ig

}uh
ot
b
fo X
Seda
¢

cated for decompensation | *rawwht about pv ml%ral

9
§~..l
(4

defecte, The reﬁultw of treaﬁmemt were uﬁﬁtahl&,
where the o surse of the diseanse was conplicated byg'

sndomyocarditis, The tlprwpeutim aeffect mab'r 't alw Pﬁm

adequate in myochrdial fibr@giﬁ, to which @uAmaﬂ S

CUImenary iibfoaig com%rmbat@u, oy in
aovtic lesi ng; Gﬂﬂﬂ&llafﬁﬁing 1ike strophanthin, @ia'
not heve any effect in the case of irreve ﬁi.le changes
in the cay gxmﬂ musele,

5, The preliminary data indicete that
convallatorin deserves & d@taiiﬁd clinical ﬁ@ﬁﬁy =T'anby

virtus of
o o ite therapeubic efféct,
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